A carotid body tumour (CBT) is a rare form of an extra-adrenal pheochromocytoma. They are commonly diagnosed as asymptomatic neck masses. A careful preoperative evaluation is required to find out the functional and vascular status of these tumours. Herein, we report two cases of carotid body paraganglioma, their evaluation and surgical management.
Introduction
Paraganglioma (PGL) is a rare tumour of the head and neck, which arises from the neural crest cells [1] . Histopathologically similar to the adrenal gland neoplasm, it is usually benign and non-functional. In general, paraganglioma expands metastasis slowly and rarely [2] [3] . Because the paraganglionic cells contain very small amounts of catecholamines, significant catecholamine release is rarely seen. The medical therapy for a hormone producing paraganglioma should be addressed. For the treatment strategy of PGL, we started alpha blocker, and an additional fluid and a beta-blocker afterwards. We continue medication during surgery, and stop it after surgical intervention. Herein, we present our 2 cases with carotid body tumour which are diagnosed incidentally and surgical experiences.
Case Reports

Case 1
A 37-year-old non-diabetic, hypertensive man presented with hoarseness of voice and left-sided ptosis of 1 year duration. He had a swelling in the angle of the right jaw, which had progressively been increasing in size over the past 14 years. A family history of PGL was negative. On examination, there was a 5 cm × 4 cm pulsatile mass in the upper third of the left sternocleidomastoid, which was mobile laterally without an audible bruit. Right-sided Horner's syndrome was present. Doppler ultrasonography showed a highly vascular mass at the bifurcation of the common carotid artery. Magnetic resonance (MR) imaging showed a 5 cm × 4 cm × 3 cm mass in the left carotid space, with intense enhancement on T2-weighted images suggestive of a CBT. A preoperative angiogram was done to see the vascularity of the tumor. Tumor blush and splaying the carotid bifurcation was seen in this patient. 24-hour urinary metanephrines (MN) and vanillylmandelic acid (VMA) were elevated andI meta-iodobenzylguanidine (I-MIBG) scintigraphy showed uptake at the tumour site. The patient underwent successful surgical resection of the tumour (Figure 1 and Figure 2 ) after preoperative alpha blockade for 10 days. Postoperatively, he recovered from Horner's syndrome, showed improvement in hoarseness and is followed-up annually with urinary MN and MR imaging of the tumour bed. Histopathologic examination showed that firm, rubbery well-encapsulated masses composed of nests of epitheliod cell, with clear cytoplasm separated by delicate stroma (zellballen pattern).
Case 2
A 58-year-old male was admitted with a mass in the angle of the right jaw of 2 years duration. Ultrasonographic examination showed that there was a 5 cm × 3 cm mass, without thrill or bruit. He was neither hypertensive nor diabetic, and did not have any family history of PGL. MR imaging showed a 63 mm × 47 mm × 24 mm hyperintense and capsulated mass encasing the common carotid artery (Figure 3) . A preoperative angiogram demonstrated that vascularity of the tumor and tumor blush over the carotid bifurcation. Urinary MNs, VMA and I-MIBG scintigraphy were normal. He underwent surgery after alpha blocker agent. In the surgery, the tumour was juxtapositioned to the right external and common carotid artery. After careful attention, the tumour was totally excised without any complication. Histologically, the tumor was composed of organoid clusters of round cells with eosinophilic granular cytoplas. Additionally, the round chief cells with few cytoplasmic neurosecretory granules and spindle-shaped sustentacular cells were seen. 
Discussion
Phaeochromocytomas are extra-adrenally located in 10% of cases. 90% of these extra-adrenal PGLs are located in the abdomen. The remaining 10% of the extra-abdominal PGL a include CBT and glomus tumours [2] . The carotid body is a vascular reddish-brown structure about the size of a grain of rice located within adventitia posteromedial to bifurcation of the common carotid artery. The carotid body acts as a chemoreceptor responding to variations in oxygen tension and carbon dioxide concentrations; henceforth alternatively named chemodectomas [4] . There is an increased incidence in high-altitude dwellers and females [5] . The incidence of bilateral CBT varies from 10% to 25% in different series. We investigated bilateral CBT in our two cases, but CBT was only unilateral position in both patients.
The treatment of choice for paragangliomas is surgical excision [6] - [10] . Mataraci et al. reported their 9 patients who underwent surgical treatments [10] . According to description of Shamblin, these authors have described the surgical approach of carotid artery during the operations [10] .
Because these are close to the important vessels and nerves there is risk of morbidity and mortality (3% -9%). The risk seems to be significant when the tumor size is more than 5 cm (67% in >5 cm and 15% when <5 cm). Shamblin developed a classification system for the carotid body tumors in 1971 [11] . Group 1 tumors are those which can be easily dissected from the adjacent vessels, group II tumors include those which are moderate in size adherent but separable from the adjacent vessels with careful dissection, and grade III tumors are usually large and engulf the carotid vessels necessitating partial or complete resection and replacement of the carotid vessels. A complete preoperative evaluation is necessary for safe resection of the tumor and reconstruction of the artery [12] . Preoperative embolization is going to reduce blood supply to the tumor but it may elicit inflammatory response in the tumor and some feel that it can make the subadventitial plane dissection more difficult [11] . Wide exposure is helpful in achieving the adequate hemostasis.
Patients with CBT typically present with a painless mass in the angle of the jaw which covered by the sternocleidomastoid muscle. At the time of diagnosis, cranial nerve palsies are present in 10% of cases with the X, XII, V and VII cranial nerves commonly involved in decreasing order of frequency [13] [14] . Carotid sinus syndrome with bradycardia, hypotension and unconsciousness can occur spontaneously. Episodic symptoms of phaeochromocytoma are seen in 1% -3% of cases. Noradrenaline is the main product and hypertension is the most frequent finding like our first case.
Initial imaging consists of MR imaging with contrast administration, with PGL showing an intermediate signal on T1-weighted images and a high signal on T2-weighted images. Total body scintigraphy using I-MIBG is also used as a screening tool to detect distant additional primary or metastatic lesion.
The success in treating benign and malignant PGL is based on early diagnosis, complete resection of the tumour after an adequate catecholamine blockade, which is given prophylactically. Complete resection of the primary mass is the treatment of choice. Postoperative cranial nerve deficits and arterial injury have remained a significant problem. Patients with larger tumours have an increased incidence of complications.
Conclusion
In conclusion, we continued an alpha blocker, additional fluid and a beta-blocker as a medication prior to surgery, and we stopped the treatment after surgical intervention. We have reported two cases of carotid body tumour and varying symptoms. CBT is a rare neoplasm. Its special anatomical position imposes great difficulty during surgery. Surgical planning and prediction of perioperative complications may be obtained by digital subtraction angiography, spiral CT angiography and color Doppler imaging. Arteriography, the gold standard for diagnosing CBPs, demonstrates a pathognomonic tumor blush as well as the feeding vessels of the tumor; and it is an excellent screening tool for concomitant paragangliomas. Adequate preoperative preparation and embolization of feeding arteries could reduce operative blood loss, improve tumor excision and preserve the internal carotid artery flow.
